Cerebral vascular changes associated with hemorrhagic stroke in hypertension.
There are a number of alterations that protect the cerebrovasculature from hemorrhagic stroke development during hypertension. The upper limit of cerebral blood flow autoregulation is shifted to higher blood pressure levels; this allows a constant blood flow to be maintained during hypertension. Studies we have performed have indicated that the middle cerebral arteries (MCA) of Wistar-Kyoto stroke-prone spontaneously hypertensive rats (spSHR) lose their ability to constrict in response to elevations in transmural pressure. The decline in such function precedes stroke development and totally disappears at an age where there is a 100% mortality from stroke. Prior to stroke development, spSHR also develop uremic conditions and signs of renal failure. The induction of uremia in stroke-resistant SHR (srSHR) via nephrectomy induces these animals to develop stroke. Like prestroke spSHR, prestroke uremic srSHR also have MCA with attenuated pressure-dependent myogenic function. It is hypothesized that the inability to increase vascular resistance in response to elevations in pressure might promote overperfusion of the more distal vasculature leading to cerebral hemorrhage formation. Since uremia promotes bleeding tendencies, such alterations along with the loss of cerebrovascular myogenic function could initiate or aggravate hemorrhage formation.